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(54) METHOD FOR PRODUCING PREPOLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a prepotymer easy to handle, having excellent processability and usable as a precursor of a water-absorbing 
resin in the production of a water-absorbing resin composite material represented by paper diaper and sanitary napkin. 

SOLUTION: The prepolymer for a water-absorbing resin can be produced by irradiating an aqueous solution of a water-soluble monomer composed 
mainly of acrylic acid and/or an acrylic acid salt with ultraviolet rays to partly polymerize the water-soluble monomer. 
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A. Relevance of the Above-identified Document 

This document has relevance to all claims of the 
present application. 

■ ■ /' ■ ^■i 

B. Translation of the Relevant Passages of the Document 

[CLAIM 1] 

A method of manufacturing a prepolymer for 
water-absorbing resin, characterized by comprising the 
step of: 

radiating ultraviolet rays into an aqueous solution of 
a water-soluble monomer consisting essentially of acrylic 
acid and/ or acrylic acid salt, so as to partially polymerize 
the water-soluble monomer. 

[0004] 

[MEANS TO SOLVE THE PROBLEMS] 

Having conducted intensive studies to solve the 
foregoing problems, the inventors of the present invention 
finally completed the present invention. The present 
invention thus relates to a method of manufacturing a 
prepolymer for water-absorbing resin, characterized by 
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including the step of radiating ultraviolet rays into an 
aqueous solution of a water-soluble monomer consisting 
essentially of acrylic acid and/or acrylic acid salt, so as to 
partially polymerize the water-soluble monomer. 

[EMBODIMENT] 
[0007] 

In the present invention, in order to manufacture the 
prepolymer, polymerization is initiated by radiating 
ultraviolet rays into the aqueous solution of monomer. It 
is preferable if a photopolymerization initiator is added to 
the monomer aqueous solution so as to initiate the 
polymerization efficiently... 

[0013] 

In order to obtain a water-absorbing resin shaped 
body such as a fiber, a non-woven fabric, a film, or a 
sheet, the prepolymer is shaped into a desired shape after 
a cross-linking monomer, a polymerization initiator, and 
the like are added to the prepolymer. The prepolymer is 
then hardened by polymerization. 

[EXAMPLE 1] 

A monomer aqueous solution including (i) an 
aqueous solution of monomer components (70 mol% of 
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sodium acrylate and 30 mol% of acrylic acid), the 
monomer components constituting 35% by mass, and (ii) 
5% by mass (with respect to the monomer components) of 
2-methoxyethyl acrylate was cooled to 20*^0. Then, 
nitrogen gas was injected into the monomer aqueous 
solution, so that the amount of dissolved oxygen was not 
more than Ippm. Into a 1000ml glass beaker, 500g of the 
monomer aqueous solution were poured. While stirring the 
monomer aqueous solution with a stirrer (three one motor) 
in the atmosphere of nitrogen, 0.01% by mass (with 
respect to the monomer components) of 
1-hydroxy-cyclohexyl-phenyl-ketone was mixed in as a 
photopolymerization initiator, and 0.1% by mass (with 
respect to the monomer components) of hypophosphorous 
acid soda was mixed in as a chain transfer agent. Next, in 
order to initiate polymerization, ultraviolet rays (a handy 
UV lamp, emission length: 365nm, model number: LUV-6, 
a product of luchi Seieido Co., Ltd.) were radiated into the 
20*'C reactant solution from a side surface of the glass 
beaker. The intensity of the ultraviolet rays radiated into 
the glass beaker was 0.5mW/cm2 at the center of the 
beaker (in the vicinity of the central axis). When the 
temperature of the reactant solution reached 30°C after 
the ultraviolet rays were radiated for 10 minutes (light 
amount: 300m Joule/cm2), the ultraviolet ray lamp was 
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turned off, and the beaker containing the reactant 
solution was cooled in an ice bath. The desired 
prepolymer was thus obtained. The prepolymer was a 
uniformly dispersed solution that contained 14% by mass 
of polymer that had a weight-average molecular weight of 
5.5 million, and that had a viscosity of 18,000 mPa-s 
(25'*C). To the prepolymer, 0.1% by mass (with respect to 
the monomer in the prepolymer) of 

diethyleneglycoldiglycidylether and 0.1% by mass (with 
respect to the monomer in the prepolymer) of 
1-hydroxy-cyclohexyl-phenyl-ketone were added. Then, 
the resulting mixture was applied onto a PP film, and 
ultraviolet rays were radiated, so as to obtain a 
water-absorbing film (60]am in thickness). The 
water-absorbing film absorbed 0.9% physiological saline 
of such an amount that was 40 times larger than the 
amount of the water-absorbing film. 
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